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CLAIMS, 

1 . An imaging agent which comprises a synthetic barbituric acid matrix 

5 metalloproteinase inhibitor labelled at flie S-position of the baibituric acid yn&i an 

imaging moiety, wherein the imaging moiety can be detected following 
administration of said labelled syndetic baibituric acid matrix metalloproteinase 
inhibitor to the mammalian body m vivo, and said imaging moiety is chosen from: 
(i) a radioactive metal ion; 
10 (ii) a paramagnetic metal ion; 

(iii) a gamma-emitting radioactive halogen; 

(iv) a positron-emitting radioactive non-metal; 

(v) a hyperpolarised NMR-active nucleus; 

(vi) a reporter suitable for in vivo optical imaging; 

1 5 (vii) a p-emitter suitable for intravascular detection. 

2. Ihe imaging agent of Claim 1 , where the synthetic barbituric acid matrix 
metalloproteinase inhibitor ligand conjugate is of Formula I: 

20 [ {inhibitor} -(A)n]m-[imaging moiety] (I) 

where: 

{inhibitor} is the synthetic barbituric acid matrix metalloproteinase 
inhibitor; 

25 -(A)n- is a linker group wherein each A is independently -CR2- , -CR=CR- 

, -CsC- , -CR2CO2- , -CO2CR2- , -NRCO- , -CONR- , -NR(C=0)NR-, 
-]SIR(C=S)NR-, -SO2NR- , -NRSO2- , -CR2OCR2- , -CR2SCR2- , 
-CR2NRCR2- , a C4-8 cycloheteroalkylene group, a C4.8 cycloalkylene 
group, a C5.12 arylene group, or a C3.12 heteroarylene group, an amino acid 

30 or a monodisperse polyethyleneg^ycol (PEG) building block; 

R is independently chosen from H, Cia alkyl, C2-4 alkenyl, C2-4 alkynyl, 
Cm alkoxyalkyl or Cm hydroxyalkyl; 
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n is an integer of value 0 to 10; and 
mis 1,2 or 3. 

The imaging agent of Qaims 1 or 2, where ihe synthetic barbituric acid matrix 
metalloproteinase inhibitor is conjugated to a ligand, and said ligand forms a metal 
complex wifli the radioactive metal ion or paramagnetic metal ion. 

4. The imaging agent of Claim 3, where the ligand is a chelating agent 




10 S. The imaging agent of Claims 3 or 4, where the radioactive metal ion is a gamma 
emitter or a positron emitter. 

6. The imaging agent of Claim 5, where the radioactive metal ion is '^c, ^ ^ *In, ^Cu, 
^^Cu,^^Gaor^^Ga. 

15 

7. The imaging agent of Claims 1 or 2, where the gamma-emitting radioactive halogen 
imaging moiety is ^^L 

8. The imaging agent of Claims 1 or 2, where the positron-emitting radioactive non- 
20 metal is chosen from ^^F, ^ ^C or "N. 

9. The imaging agent of Claims 1 to 8, where the synthetic barbituric acid matrix 
metalloproteinase inhibitor is of Formula IV: 




25 where: 

is R" or a Z group; 
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is R", Y or -NRV, where R"^ is H or an R" group, R^ is H, C2-14 acyl, 
C2-10 aminoalkyl or (N-C2.M acyl)C2-io aminoalkyl 
or an R" group, or R^ and R^ together with the N atom to which they are 
attached form an optionally (N-C2.i4)acylated C2-8 cycloaminoalkylene 
5 ring; 

R" is independently Clm alkyl, C3-8 cycloalkyl, C2.14 alkenyl, d.u fluoroalkyl, 

€114 perfluoroalkyl, Ce-u aryl, C2.14 heteroaryl or C7.16 alkylaryl; 
Z is a group of formula -A'0[A^O]pR^ where p is 0 or 1, and and A^ are 

independently Cmo alkylene, Ca^ cycloalkylene, Cmo perfluoroalkylene, 
10 Ce-io arylene or C2.10 heteroarylene, and R^ is an R group where R is 

independently chosen from H, Cm alkyl, C2-4 alkenyl, Cza alfcynyl. 
Cm alkoxyalkyl or Cj^ hydroxyalkyl; 
Y is a group of formula: 



where E is CR2, 0, S orNR*; and R* is C2.14 acyl, or an R" or Z group. 
10. The imaging agent of claim 9, where R^ is Y or -NR^R*. 



1 1 . The imaging agent of claims 9 or 10, where the imaging moi^ is attached to the R^ 
substituent 

20 

12. The imaging agent of claims 9 to 1 1, of Formula V: 

O 

X 

HN'^NH 
(V) 

where E is CHR or NR* and r! is Q.^ n-alkyl, or Ce-w aryl. 



wo 2004/032936 




CT/GB2003/004351 




13. The imaging agent of claim 12, where E is NR^ and is Ca-n acyl; ~(CH2)dOH, 
where d is 2, 3, 4 or 5; or -C6H4X, where X is H, Cm alkyl, Hal, OR, NR2, NO2 or 
S02NR^R^ whwe R^ and R* are independently R groups, and R is as defined in 

5 Claim 9. 

14. The imaging agent of claims 12 or 13, where R^ is /i-octyl, «-decyI, biphenyl, CeHsX 
or -C6H4-O-C6H4X where X is as defined in Claim 13. 

10 15. A pharmaceutical composition which comprises the imaging agent of claims 1 to 14 
together with a biocompatible carrier, in a form suitable for mammalian 
administration. 

16. A radiopharmaceutical composition which comprises the imaging agent of claims 1 to 
15 14 wherein the imaging moiety is radioactive, together with a biocompatible carrier, 

in a form suitable for mammalian administration. 

17. The radiopharmaceutical composition of claim 16, where the imaging moiety 
comprises a radioactive metal ion. 



18. The radiopharmaceutical composition of claim 16, where the imaging moiety 

comprises a positron-emitting radioactive non*metal or a gamma-emitting radioactive 
halogen. 

25 19. A conjugate of a synHiedc barbituric add matrix metalli^rotemase mhibitor wifli a 
ligand, wherein the barbituric acid comprises a S-position substitumt, and said 5- 
position substituent comprises a ligand capable of forming a metal complex with a 
radioactive or paramagnetic metal ion. 



20 



30 



20. The conjugate of Claim 19, of Formula lb: 
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[{inhibitor}.(A)X-[Kgan(i] (lb), 

where {inhibitor}, A, n and m are as deJBned in Claim 2. 



2L The conjugate of Claims 19 or 20, wherein the synthetic barbituric acid matrix- 
5 metalloproteinase inhibitor is of Formula IV or Formula V of Claims 9 to 14. 

22. The conjugate of Claims 19 to 21, wherein the ligand is a chelating agent. 

23. The conjugate of Claim 22, wherein the chelating agent has a diaminedioxime, N2S2, 
10 or N3S donor set 

24. A precursor for the preparation of the radiopharmaceutical composition of claim 18, 
which comprises a non-radioactive derivative of the barbituric acid matrix 
metalloproteinase inhibitor of claims 1 to 14, wherein said non-radioactive derivative 

15 is capable of reaction with a source of the positron-emitting radioactive non-metal or 
gamma-emitting radioactive halogen to give the desired radiopharmaceutical. 

25. The precursor of Claim 24, where the source of the positron-emitting radioactive non- 
metal or gamma-emitting radioactive halogen is chosen from: 

20 (i) halideion; 

(ii) F^orf;or 

(iii) an alkylating agent chosen from an dlkyl or fluoroalkyl halide, tosylate, 
triflate or mesylate; 

(iv) HS(CH2)3^^F. 

25 

26. The precursor of Claims 24 and 25, where the non-radioactive derivative is chosen 
from: 

(i) an organometallic derivative such as a trialkylstannane or a trialkylsilane; 

(ii) a derivative containing an alkyl or aryl iodide or bromide, alkyl tosylate or 
30 alkyl mesylate for nucleopWlic substitution; 
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(iii) a derivative containing an aromatic ring activated towards nucleophilic or 
electrophilic substitution; 

(iv) a derivative containing a functional group which undergoes facile 
alkylation. 

5 (v) a derivative which undergoes all^lation with an alkyl thiol to give a 

thioether. 

27. A kit for the preparation of the radiopharmaceutical composition of Claim 17, which 
comprises the conjugate of Claims 1 9 to 23. 

10 

28. The kit of Claim 27, where the radioactive metal ion is ^^c, and the kit further 
comprises a biocompatible reductant. 

29. A kit for the preparation of the radiopharmaceutical composition of Claim 18, which 
15 comprises die precursor of claims 24 to 26. 

30. The kit of claim 29, where ihe precursor is bound to a solid phase. 

31 . Use of the imaging agent of Claims 1 to 14 for the diagnostic imaging of 
20 atherosclerosis. 

32. Use of the imaging agent of Claims 1 to 14 for the diagnostic imaging of unstable 
plaques. 

25 33. Use of the imaging agent of Claims 1 to 14 for the intravascular detection of 
atherosclerosis. 



